Viral encephalopathy and retinopathy (VER), otherwise known as viral nervous necrosis (VNN), is a major devastating threat for aquatic animals. Betanodaviruses have been isolated in at least 70 aquatic animal species in marine and in freshwater environments throughout the world, with the notable exception of South America. In this review, the main features of betanodavirus, including its diversity, its distribution and its transmission modes in fish, are firstly presented. Then, the existing diagnosis and detection methods, as well as the different control procedures of this disease, are reviewed. Finally, the potential of selective breeding, including both conventional and genomic selection, as an opportunity to obtain resistant commercial populations, is examined.
Introduction
Although there is presently no strong evidence highlighting a possible raise of fish disease outbreaks due to climate change, increasing temperatures are expected to induce the spread of pathogens towards higher latitudes and to provoke negative impacts on fish physiology (Cochrane et al. 2009 ). Among others, the viral encephalopathy and retinopathy (VER), otherwise known as viral nervous necrosis (VNN), is considered one of the most serious viral threats for almost all marine aquaculture fish species, and requires a special focus due to the fact that outbreaks mostly happen in warm conditions. This disease, detected in at least 70 cultured or wild marine and fresh water species, already caused serious economic losses in the aquaculture industry in the past decades, and we can anticipate larger impacts of this disease because of global warming. (Nishizawa et al. 1995) . From a phylogenetic analysis of the RNA2 T4 variable region, 87 betanodaviruses were classified into four different species designed as the SJNNV-type, the 88 barfin flounder nervous necrosis virus (BFNNV)-type, the red-spotted grouper nervous 89 necrosis virus (RGNNV)-type, and the tiger puffer nervous necrosis virus (TPNNV)-type 90 (Nishizawa et al. 1997 ). These species partially correlate with three different serotypes 91 determined from virus neutralization using polyclonal antibodies (serotype A for SJNNV 92 species, B for TPNNV species and C for BFNNV and RGNNV species) (Morit et al. 2003) . Epinephalus akaara (Nishizawa et al. 1995) , striped jack Pseudocaranx dentex (Mori et al. 146 1992), Japanese flounder Paralichthys olivaceus (Nishizawa et al. 1995) , tiger puffer Takifugu 147 rublipes, kelp grouper Epinephelus moara (Munday et al. 2002) and barfin flounder Verasper 148 moseri in Japan (Nishizawa et al. 1995) , and recently in golden grey mullet Liza aurata and 149 leaping mullet Liza saliens in the Caspian Sea (Zorriehzahra et al. 2016 
DIAGNOSIS/DETECTION

215
First diagnostic approaches:
216
In the early 1990s, the structure of NNV was already clearly known but virus isolation using 217 cell lines was not successful. Therefore, the method of VNN diagnostic relied on the 218 observation of characteristic clinical signs. VNN is characterized by typical behavioral 219 abnormalities (erratic swimming patterns such as spiraling or whirling, lying down at the tank 220 bottom, rapid swimming, darker coloration…) associated to an impairment of the nervous 221 system the T4 variable region of the RNA2 segment of a SJNNV strain isolated from striped jack 244 (Nishizawa et al. 1994) . Later on, the same region was amplified from other isolates, such 245 as red-spotted grouper (Nishizawa et al. 1995 While heritability for resistance to viral diseases have been estimated in many species, it 371 remains that most studies have been conducted in salmonids. 372
The heritability of resistance to viral diseases has been shown to be moderate to high in fish 373 (table 5) . In the first place, resistance to VHS virus (VHSV) was found highly heritable 374 The heritability of resistance to viral disease is moderate to high in almost exsisting studies, 404 indicating viral disease resistance can be improve significantly based on selective breeding in 405 farmed fish -and the prospects for NNV resistance are specially good, due to the high to very 406 high heritability estimate (only in Atlantic cod for the moment). 407 
Genetic Selection to Viral Disease Resistance in Fish
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